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Abstract : Sea surface wind is an important variable for elucidating the atmospheric-ocean interactions and predicting the dangerous weather conditions
caused by oceans. Accurate sea surface wind data are required for making correct predictions; however, there are limited observational datasets for
oceans. Therefore, this study aimed to obtain long-period high-resolution sea surface wind data. First, the ERAS reanalysis wind field, which can be used
for a long period at a high resolution, was regridded and synthesized using the asymmetric typhoon wind field calculated via the Generalized Asymmetric
Holland Model of the numerical model named ADvanced CIRCulation model. The accuracy of the asymmetric typhoon synthesized wind field was
evaluated using data obtained from Korea Meteorological Administration and Japan Meteorological Administration. As a result of the evaluation, it was
found that the asymmetric typhoon synthetic wind field reproduce observations relatively well, compared with ERAS reanalysis wind field and symmetric
typhoon synthetic wind field calculated by the Holland model. The sea surface wind data produced in this study are expected to be useful for obtaining

storm surge data and conducting frequency analysis of storm surges and sea surface winds in the future.
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al., 2010).
AF B5AR o)l B
Sa ARE AESAY, o

%
F L AESHE 5 BeR el

MCP(Measure-Correlate-Predict) *'HS 2
g ARn2RYH VEeEs 74 3]'91‘:}. MCP 5 O]‘jﬂr w7l

& ARSE AT S99 P FE AR BAYS 0§
sto] 7] ¥ FAsHe Wolth ae o] e T
AR Abolol At AAY, BEOE AW 4 AR 2

= Al ﬂ%% 548 Wyl 01%“.5}% FAZE AL H (Ko et
al. 2014), @713 SAAEE F7|toR RATE Zlo]7]
w32 EQ*E‘EH %7}3tkSeo et al, 2010; Kim et al.,
2021). B3, FAFEOl tig AmEst A Al S #5A
AmE A AS SN B 8etA o] Foj XA etk
(You et al, 2007). Ko et al.(2014)<> Holland 4] & A}-&35}ef &t
W A A9 FAFEHES oAF PﬁiL Kwon and
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ZITH(Suh and Kim, 2012). whebA] 2 ARoA = IvbA
2 g3 H}F/‘fﬂ~ A E o2 2&E3}+= Holland 23 &
3 HE detEERH Rl HE A
i 3 %(34 50, 60 knot) ¥4 AR E #-g3to] A
T 548 ned vieds AEsidian, A & A
@,
71

014
:l:4‘

4 whergol A Y BF vy A5 HToEA
A BE WA B B4 AES AB] G
A71ke] AFE ARE Ao

2. XtE Y

21 MM X5

ERASE 5AMt] European Center for Medium-Range Weather
Forecasts(ECMWF) t7] A4 AF5 =2 20199 89 31l A
cbo] ¥ ERA-Interim A4 A5 & diAlshe HA A
o] ™ (Hersbach et al., 2020), ECMWF2] Copemicus Climate Change
Service(C3S)°l A A& Z o]t} ERASE ERA-Interimol] %] -8-3}
Integrated Forecasting System(IFS) cycle 31r2 W A Xt} Al- 37+
AYEE 5 N2 TF dE 73 22 WA IFS cycle
4128 A-8ske] Aakstal itk ERASS| &3t a3 == 025
x 0.25°(¢F 31km), A7+ == 1417 722 S 2 ERA-Interim
of vl ¥ FFEon, 7] EeAA B2 AXF A5
F S 1 w1 AT AR 717 19401 5-H
A7 Alg Folth # AgellA= 19799 FH 2021137k
A Az E AREE AL, A E YE AR THES 9
3 NCL Earth System Modeling Framework(ESMF) 243 E 9] o]
g °]&3t9 ERAS At=o] ¥t =S 025 x0.257l A
0.05° % 0.05°% A A=}3} ko] ARE-sESATE.

22 HHEE B F HIRY

oA BE g Ade S8 FARF
ADvanced CIRCulation model(ADCIRC; Luettich et al., 1992)&
At} WS AESAT. v o BE vty A
% A, Holland %] (Holland, 1980)2 A}-&-3}+=4l, Holland 2]
He 4719 2 AdSE, AdS v Al 74 stk E

WoR ugHY REE 4EY + Arks 3ol AW, o

= i=!
E9 EEES 1AF A Joli BF TEE 9w
3o FAACE 7] W] AA BFe] whFH e
54 meld

?18ll, Generalized Asymmetric
Holland Model(GAHM)Oﬂ Ao mRE AEE AJRHEE g
F F5 W4 v El & 48313l Th GAHM(Geo et al., 2013)2
ADCRIC 22lol| 4] 7]Z Holland 2] 7|92 705 parametric
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ElF AR va 35 % 7 BANE] (Joint Typhoon Warning
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Rmax = 46.29 x exp(—0.0153 X Vmax +0.0166 x lat )

ARgete] HFERE S AFESHS
| &5 A ek 2001 o] W& qqqru:ﬂql
7| 2 (Knaff and Harper, 2010)
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2.3 #5 K&

ERAS HhE) g4 el 4E Bk 9le 714
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% (Korea Meteorological Administration, KMA) 3} &7]-+5-0]
(KMA F-o]) B S| 75 5EEKMA F3F) et d&
7]7&7J(Japan Meteorological Administration, JMA) 3l -]
(IMA F-o]) A5 E AFE-3F3 TH(Table 1). 1417+ 7E4 9] KMA
o] 9 KMA T3 $% ARt 3A17F 1A ¢ IMA o] ¥
& A5E AREste] e ZafjolA Zh vigbdo]l BFE Al
7] &)t #5A9F At FAEAl A A e H ekl
HES 7178 olA gogh it 3 Bl F(KMA, 2011)2.
2 Adstglon, HE Al7= ﬂ]%o] ASAHE AE
o, ZF A3 o] ANFEHS 715 ANHS 7]—£9_i A5 12
AlZro w2 7 o)ttt

ERAS H}a—x} g.(
10 m zo]°] nhgto]
3.6 moll Al 75 m7HA]
Mg 98 obee] e Abg
Folo] F4o 7 HESATHDe Rooy and Kok, 2004; Oh and
Ha, 2005; Jeong et al., 2008).

e

N:

~__ 1n(10/%,)

U= H1n(H/Z,)
o714 He #S5AAAA sd5s #53 Fololm, Upe
5 =ol HAAM Y F4, Uie 10 m xololl A o] F&olth
S A7) dol2A 714 AR Y, di-E e
Acrel 248 A= RS el Ao AA7] Aol gho
2 A EE 10° mE 243519 a(Stll, 1988), YR 714
e gsie] A7) do] gro g AR HE 5x10* mE A

435} THHa et al., 2007; Jeong et al., 2008).

Table 1. The information of the KMA light house AWS (LB),
KMA buoy, and JMA buoy

Observation station Position Ar}emometer
(Lon, Lat) height, H(m)
957 126.225°E, 35.9867°N 75
Ki\/][sA 960 126.6542°E, 33.2233°'N 18
961 127.8578°E, 34.285'N 27.5
22101 126.0188°E, 37.2361°N 3.6
KMA 22107 126.0333°E, 33.0833°'N 39
Buoy 22187 127.0228°E, 33.1281°N 3.6
22189 129.8414°E, 35.3453°'N 3.6
IMA 21002 134.53°E, 37.92°N 8.5
Buoy 22001 126.17°E, 28.17°N 8.5

v A3 e HUhe A A F S *H(Root Mean Square
Error, RMSE)$} ¥ 1= (Correlation, R)E ©] &5} T},
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GAHM®] §1¢ Az ALEEE STWC B¥ A4 A% A
220019 ol FHE BE AW JuE AFe] wio]
20014 o] Ae] BlFol vl BE HeUHE o g3l
AR ARE AP stelol gk 20019 o] dle] HE AR

ARE 257 HoH 200135 20214744 ©] W} F Ah s
3 AUFS, ANFEUA, 9% VP BF SeEE o
&3]

R= Aconst + Qg X lat + Avmax X Vmax + ARmax X Rmax

Aol 12} 3]91 21 =& TH(Table 2). 3] 712 =Fol Al
29 AHEEE doly Jl4E R34(34 knot ¥Y) 7787, 7764,
7691, 771370, R50(50 knot WF7) 4858, 4846, 4802, 482971,
R64(64 knot WH7) 3280, 3264, 3248, 326270 o)W, F-29] = T
O] E] 9] 80%qi= training, 20%+% test B OBl 2 X HE}o] 3] 72

& EEsqr

Table 2. First-order regression formula coefficients by wind speed

and typhoon radius

=
.
z
%

>

37 2S ALt A& AlEW FEE JTWC HS F
A A2 Aot vt A3, AFEHE JAETF R34 HA
0.60, R50> F 059, R64E= H 05952 UERGTE w3
Holland 2]& AMg-3to] 2bEdt AREH JHEE JTWC #HE<}
sk 27}, AREAE A E7F R34 Haf 038, RS0 33
It 0.45, R64= H it 0460 %, Holland A BT} 3] A4S A&
ste] AR AHE AEIIGS W EE B L FHolA

A#@de] ¥ Hold A o= e THTable 3).

Table 3. Comparison of Correlation and RMSE of typhoon radius
calculated by regression formula and typhoon radius
calculated by Holland model indicated by comparison
with JTWC best track data from 2001 to 2021

Corr./RMSE(nm)
Method

RADI RAD2 RAD3 RAD4
R34 05933  0.64/30  0.59729  0.56/32
Regression  R50  0.58220  0.61/18  0.60/16  0.57/18
R64 05811  0.61/10 0.57/9 0.60/9
R34 036/54 037/52  0.42/54  0.37/53
Holland  R50 04028 04627 05027  0.44/27
R64 043/16 04817  048/19  0.44/17

Radius RADI1 RAD2 RAD3 RAD4
Aconst  -37.33637  -50.95314  -24.55287  -19.75963
Ay 2.58529 2.58529 1.48373 1.25536
R4 aanmx  1.09356 1.09356 0.98147 1.09255
Armax 1.04495 1.04495 0.86619 0.91317
Aonst  -39.26471  -44.13383  -30.27103  -28.92762
RS0 Ay 1.31131 1.52168 0.95394 0.82747
aamx  0.68011 0.63654 0.57380 0.65264
amx 095121 0.92101 0.80889 0.83326
Aconst  -23.63874  -25.10070  -19.74761  -16.82173
RéA Ay 0.78683 0.86295 0.58112 0.43578
aamx  0.35646 0.32534 0.30574 0.33837
amx  0.76948 0.76493 0.72527 0.76069

3 A4S #gte] 1979355 20213744 9] H)
H = AElE A, ASWIP BES o] 83}
o] GAHM®| J¥#EQ AT ukE st g E 2HEssih
GAHM<S o|&3ate] Ab&sh WA el vighde] &3t 3
ZEE 0.05° % 0.05°= A AAS} & ERAS vhEEe] AR} HH
o} BAsA HEskom, ARt Y= E 147 4ol
ERAS W}Hd-2 Bl A7) $5 2 A3 HoESo] ofFs)
A Yelv= A7 9 2™ (Yoon et al., 2020; Kwon et al.,
2020; Kim et al., 2021), =X 22| S E& A& A E ¥
F e EE e o] &ate] AbEE Y] witol
ﬂ%s 944* HPF/W‘) dA Aoz RoJEtA] Kt T 714
£ A7 gl B Aol ol
P%‘XJE] ?‘%741% S2317] $93), ERAS vF-43) v o)
?‘sl—xé(o] Gis u]r,Hzlsﬂ a]% 3] H}F/l—x})
Bolat A F7|zkel tla) A
Attt vhehd 32 ERAS
o] &I udAE HF v F5& ARt
vl gk 5, ol o & uhge] Axghs A
2 st
ERAS vt 2 Bl e)F 4 vhede] =
Brrstrl Qs 713 AA Aod dnte AT HE F

HOLLY(8410), KOMPASU(1007), CHABA(1618), MAYSAK(2009)

W
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Fig. 1. Typhoon tracks of the HOLLY (8410), KOMPASU
(1007), CHABA (1618), MAYSAK (2009) and
Locations of Observation station.
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Fig. 2. Comparison of wind fields for Typhoon HOLLY at
12:00 (UTC) on 21 Aug. 1984 : (left) ERAS reanalysis,
(right) asymmetric synthesized wind (Syn. GAHM).

Syn. GAHM

125 " 130 135 125 ‘ 130 135
Fig. 3. Comparison of wind fields for Typhoon CHABA at
00:00 (UTC) on 5 Oct. 2016 : (left) ERAS reanalysis,

(right) asymmetric synthesized wind (Syn. GAHM).
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Fig. 4. Comparison of wind speed among observation, ERAS5
reanalysis, symmetric synthesized wind (Holland),
asymmetric  synthesized wind (GAHM) during the
passage of Typhoon HOLLY at JMA buoy (21002).
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Fig. 5. Comparison of wind speed among observation, ERAS5
reanalysis, symmetric synthesized wind (Holland),
asymmetric synthesized wind (GAHM) during the
passage of Typhoon KOMPASU at Seosudo (957),
Deokjeokdo (22101).
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Fig. 6. Comparison of wind speed among observation, ERAS5
symmetric  synthesized wind (Holland),
synthesized wind (GAHM) during the
Jigwido  (960),

reanalysis,
asymmetric
passage of Typhoon CHABA at
Ganyeoam (961), Marado (22107).
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